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Abstract Education is arguably the most important correlate of health We study education-
related inequality in the physical of older adults across 11 European countries and the US. 
Combining data from HRS 2002, ELSA 2002 and SHARE 2004, our results suggest that 
education is strongly correlated with health both across and within countries. Education-
related inequality in health is larger in Mediterranean and Anglo-Saxon countries than in 
western European countries. We find no evidence of a trade-off between health levels and 
equity in health. Education-related inequality in health hardly driven by income or wealth 
effects (except in the US), and differences in health behaviors (smoking) by education level 
contribute surprisingly little health differences across education groups. 
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1. Introduction 
 
A strong relationship between socio-economic status and health has been documented in 
numerous studies: Better educated individuals are healthier than less educated, individuals 
with high income are healthier than those with low income, employees at the top end of the 
occupational hierarchy are healthier than those working at the bottom end of the hierarchy, 
and wealthy individuals are healthier than poor individuals. The relationship is so ubiquitous 
that is often simply referred to as "the" gradient (Deaton 2003).  
 
In this paper, we aim at contributing to the growing literature on cross-national comparisons 
of the gradient. Combining data from US Health and Retirement Study (HRS) 2002, the 
English Longitudinal Study of Ageing (ELSA) 2002 and the Survey of Health, Ageing and 
Retirement in Europe (SHARE) 2004, this paper compares socio-economic inequality in 
physical health across 11 European countries and the US. In contrast to the more recent 
comparative literature on socio-economic inequalities in health (e.g. Van Doorslaer et al. 
1997, Van Doorslaer & Koolman 2004), we study education-related inequalities. We deviate 
from common practice for several reasons. First, education is arguably the most important 
correlate of health (conditional on age). The partial effects of income and occupation are often 
found to be much weaker than those of education (Grossman & Kaestner 1997, Grossman 
2005). Hence, we expect education-related inequalities in health to be larger than income-
related inequalities. Second, theoretically, the economic literature has identified causal effects 
of education on health through at least three plausible channels: (a) education raises efficiency 
in health production (raises the marginal productivity of inputs), i.e. it increases an individuals 
productive efficiency. (b) education changes inputs into health production (through 
information) and thereby increases allocative efficiency. (c) education itself changes time 
preference (and thus inputs into health production) because schooling focuses students' 
attention on the future (Becker & Mulligan 1997). Third, among the components of socio-
economic status (education, income, and occupation), education seems to be the one that – in 
the long run – is most amenable to public policy interventions. The correlation between 
income (or wealth) and health seems to suggests that income redistribution is a key measure 
to decrease health inequalities. But, as noted by Deaton (2002), it is important to frame policy 
in terms of health and wealth simultaneously. Improving one at the expense of the other 
involves a difficult and probably unnecessary trade-off. One possible policy instrument for 
simultaneously improving health and wealth is education. If education improves both wealth 
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and health simultaneously, giving people access to more and better education will be more 
successful than redistributing income or expanding public health care expenditures. 
 
A causal analysis of the effects of education health is beyond the scope of the present paper 
(recent papers that address this issue are Adams (2002), Arendt (2005) or Lleras-Muney 
(2005)). We rather aim at complementing the recent literature on socio-economic inequalities 
in health by combining a new European data set with comparable US data. We thus broaden 
the geographic and institutional scope of the analysis by including the US as an important 
comparison country. Due to the nature of the data, we have restricted the analyses of health 
inequalities to individuals aged 55 and over. Still, our study has several advantages compared 
to earlier cross-national studies on socio-economic inequalities in health. First, the data sets 
used combine detailed data on health with detailed data on socio-economic variables like 
income and wealth. Due to the lack of data, earlier studies have mostly used self-rated health 
or cardinalisations thereof as the health outcome variable (e.g. Van Doorslaer & Koolman 
2004). However, as shown in Jürges (2007a), self-rated health is not generally comparable 
across countries, even if exactly the same wording (albeit translated to the local languages) is 
used. Self-rated health might not even be comparable across different socio-economic groups 
within countries (Van Doorslaer & Gerdtham 2003, Etilé & Milcent 2006, Jürges 2007b). We 
use a health (utility) index as main health variable that combines detailed objective and 
subjective aspects of physical health. 
 
The paper is organised as follows: In Section 2, we describe our approach to measuring 
education-related health inequalities. Section 3 describes the data sets used and the 
construction of the key variables education and health. In Section 4 we discuss the results. A 
summary of the main findings is presented in Section 5. 
 
 
2. Measuring and decomposing health inequalities 
 
We use the concentration index as the main measure of education-related health inequality. 
The methodology – described in this section – closely follows the recent literature, e.g. 
Wagstaff et al. (2003) and Van Doorslaer and Koolman (2004). Let iy  be a continuous 
measure of health and iR  the fractional education rank of individual i, then the concentration 
index C is defined as 
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C can take on values between –1 and +1, depending on whether inequalities favour the better 
or the less educated. The concentration index is closely related to the Gini coefficient, which 
can be computed in the same way as the concentration index except that rank is not defined in 
terms of socio-economic characteristics but in terms of health itself. The health concentration 
index is smaller than the health Gini coefficient except when the health rank and the socio-
economic rank are perfectly correlated. 
 
One attractive feature of the concentration index is that it can be decomposed into parts due to 
education itself and other correlates of health. The first step is to specify a linear-additive 
model of health 
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where education is among the x-variables, say 1x . Other covariates are, for instance, income, 
age, sex, or health-related behaviors. Inserting yi in C and noting that 
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In words: The concentration index for education-related inequality in health can be 
decomposed in parts due to education itself, due to variables correlated with education (which 
shows up in Ck), and a concentration index for . The term 
y
xk
kk  denotes the elasticity 
of health with respect to xk, evaluated at the sample means yxk , . The contribution of variable 
k to education-related inequality in health equals the health elasticity of k times the education-
related inequality in variable k. Thus, k does only contribute to education-related inequality in 
health if it has a partial effect on health and if it is unequally distributed across education 
groups, i.e. correlated with education. In contrast to studies that analyse income-related 
inequality in health, we use a socio-economic status variable (educational degrees) that enters 
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the additive-linear health model as a set of dummy variables. In such a case the residual term 
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i.e. C can be written as a linear combination of health elasticities and concentration indices. 
Standard errors for concentration indices are estimated by a bootstrap procedure (with 1000 
repetitions), taking account of the inverse sampling probability of each respondent. 
 
 
3. Data and Measurement of Key Variables 
 
The data used in this study are drawn from three large-scale, interdisciplinary surveys on the 
older population: the 2002 wave of the US Health and Retirement Study (HRS), the 2002 
wave of English Longitudinal Study of Ageing (ELSA), and the Survey of Health, Ageing 
and Retirement in Europe (SHARE) 2004, which currently contains data from 10 different 
European countries. The three surveys are very similar in their aims and scope. In fact, ELSA 
and SHARE were modelled closely after the HRS in order to provide researchers with the 
opportunity to conduct comparative analyses using data on individuals living under different 
institutional (welfare state) arrangements. HRS, ELSA, and SHARE contain detailed cross-
nationally comparable data on physical and mental health status, psychological well-being, 
health care use, health insurance and social security coverage, labour market status and job 
characteristics, income and wealth, and family support systems of individuals aged 50 and 
over. 
 
The Health and Retirement Study is a bi-annual panel survey that was started in 1992 and 
initially covered individuals born between 1931 and 1941. In 1998, the HRS data collection 
effort was merged with a similar survey that covered the oldest old, born in 1923 or before 
(AHEAD = Asset and Health Dynamics among the Oldest Old). Moreover, new samples 
comprising the cohorts 1924 to 1930 and 1942 to 1947 were added, such that the HRS 
covered all individuals born in 1947 or before. For the purpose of our study, we use the 2002 
wave extracted from the RAND HRS data file.
1
 
                                                 
1 The RAND HRS Data file is an easy to use longitudinal data set based on the HRS data. It was developed at 
RAND with funding from the National Institute on Aging and the Social Security Administration. A detailed 
description of the aims and scope of HRS is given by Juster and Suzman (1995). 
 5 
 
The English Longitudinal Study of Ageing was started in 2002, also as a bi-annual panel 
survey.
2
 The sample was drawn from three survey years of the Health Survey for England 
(HSE 1998, 1999 and 2001) and covers people aged 50 and over. We use the data collected 
during the first wave of ELSA, made available through the UK Data Archive, which contain 
information on about 11,000 respondents. Wales, Scotland, and Northern Ireland, where 16% 
of the UK population live, are not part of this survey. 
 
The Survey of Health, Ageing and Retirement in Europe (SHARE) is a cross-national panel 
survey of the older population. The first wave was conducted in 2004. We use Release 1 data, 
which is available from the SHARE website.
3
 This data release contains information on about 
23,000 respondents aged 50 and over in 10 European countries (Sweden, Denmark, Germany, 
the Netherlands, France, Switzerland, Austria, Italy, Spain, and Greece; future releases will 
include data from Belgium and Israel). 
 
Figure 1 shows the size of the joint working sample and the age/sex distribution, by country.
4
 
The ELSA and HRS working samples have about the same size (10,800 and 9,400 
individuals, respectively). The SHARE working sample has nearly 18,000 observation, but 
sample sizes per SHARE country are much smaller than those of HRS or ELSA, ranging from 
more than 2,000 in Sweden, Germany, Netherlands and Italy to less than 1,000 in 
Switzerland. There are about 25% more women than men in the joint data, which is mainly 
due to sex differences in mortality (i.e. there are simply more women than men in the older 
age groups). A larger proportion of women at older ages is clearly visible in all countries. 
Overall, the relative age and sex distributions are quite similar across countries, although there 
are a few exceptions, such as the relatively low number of individuals in the youngest age 
group in Germany and Greece. 
 
--- about here Figure 1 --- 
 
Note that, throughout this paper we use sampling weights to compute percentages, averages, 
and concentration indices. This is particularly important for HRS because – as described 
                                                 
2 A detailed description of ELSA and first analyses using the 2002 data can be found in Marmot et al (2003). 
3 See www.share-project.org. SHARE is described in detail in Börsch-Supan et al. (2005). 
4 We have excluded all individuals younger than 55 from our joint sample because in the HRS there are only 
very few respondents in the 50 to 54 age group. This is due to the fact that the youngest sampled HRS cohort in 
2002 was born in 1947. 
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above - it combines several different samples drawn at different points in time, which may 
have suffered from differential attrition up to 2002.  
 
3.1. Education 
 
The education level of each respondent is measured by the ISCED-97 classification of the 
highest degree (OECD 1999). The ISCED-97 classification scheme has 7 different levels (0 to 
6), ranging from pre-primary level of education (e.g. kindergarten) to the second stage of 
tertiary education (Ph.D.). We have recoded the initial ISCED codes into four broader 
education levels: "low" (pre-primary and primary education; ISCED 0 to 1), "medium" (lower 
secondary education; ISCED 2), "high" (upper secondary and post-secondary, non-tertiary 
education; ISCED 3 and 4), and "very high" (first and second stage of tertiary education; 
ISCED 5 and 6). 
 
--- about here Table 1 --- 
 
Table 1 shows the education levels by country and birth cohort. Younger cohorts have higher 
education levels. For instance, in the US, 20.6 percent of those born until 1935 had finished 
tertiary education. Among the younger cohorts, born in the 1940s, this proportion has 
increased to 26.8 percent. Table 1 also reveals cross-national differences in educational 
attainment. In particular in the southern European countries Greece, Italy, and Spain, there are 
relatively few older people with medium or high education. The most people with tertiary 
education can be found in Germany, Denmark, and Switzerland. 
 
3.2. Health 
 
A key issue that needs to be considered in all studies trying to understand the link between 
health and education (or other measures of socio-economic status such as income or wealth) is 
the measurement of health itself. The most common question on health found in social 
surveys is self-rated general health, asking respondents "How is your health in general?" and 
usually to be answered on a verbal 5-point scale with answer categories ranging from 
"excellent" to "poor" or from "very good" to "very bad". The former version is found in all 
three surveys used in this paper. As a simple and easily administered survey instrument, self-
rated general health has proved to be a valuable indicator of an individuals' health, for 
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instance as a powerful predictor of future health problems and mortality, even after 
controlling for medical history and risk factors (Idler & Benyamini 1997). 
 
However, self-rated health also has some disadvantages. One major concern with self-rated 
health is that respondents do not perceive the health self-assessment scale given to them as 
absolute. Individuals with the same true health status may have different reference levels 
against which they judge their health. For instance, respondents may be likely to report "poor" 
health only if they feel they are much less healthy than others of the same sex, age, education, 
or income. In cross-cultural studies there are additional concerns. Respondents from different 
countries and cultures may not only have different reference levels of health, but response 
categories may also have different connotations. 
 
Following Jürges (2007a), we try to account for possible cross-cultural differences by 
computing a health index which is based on a common set of "objective" health information, 
such as chronic conditions, functional, ADL and IADL limitations. The health index ranges 
from 0 to 1 where 0 represents the worst observed health state and 1 represents "perfect" 
health. We use a set of 7 chronic conditions and 17 (I)ADL and functional limitations that are 
available in all three surveys to compute the health index. The absence of any conditions or 
limitations implies an index value of 1. The presence of a condition reduces the health index 
by some given amount or percentage, the so-called disability weight. The disability weight of 
each condition or symptom is assumed to be the same for each respondent. We compute 
disability weights from within the combined HRS, ELSA, and SHARE samples by estimating 
generalized ordered probit regressions of self-reported health on the set dummy variables 
indicating the presence of each of the conditions and limitations. The health index is 
computed as the linear prediction from this regression, normalised to 0 for the worst observed 
health state and 1 for the best observed health state. We account for country specific reporting 
styles by modelling the ordered probit thresholds as a function of country of residence (i.e. 
there are basically fixed country effects at each threshold). Thus thresholds are allowed to 
vary across countries, while disability weights are constrained to be the same across countries 
(estimation details are available on request). 
 
--- about here Figure 2 --- 
 
 8 
Figure 2 compares the country-averages of the physical health index with the average level of 
self-rated general health (recoded to the unit interval: 1 means "excellent" and 0 means 
"poor"). Countries to the right have higher average health indices; countries to the top have 
higher self-rated health levels. The figure contains some remarkable findings. First, the best 
average health can be found in Switzerland, Netherlands, Sweden, and Denmark, the worst 
health is found in Spain, Greece, the US, and England. Differences between countries are, 
with a few exceptions, statistically significant. Not significantly different are, for example, the 
average health indices in Greece and Spain, in France, Italy, and Germany, or in Denmark and 
Austria. Second, although self-rated general health and the physical health index are 
positively correlated, the correlation in not too strong (r = 0.53). Countries above the 
regression line (US, England, Sweden, Denmark) have higher self-rated health levels than 
expected on the basis of their physical health index, while others have lower levels. This 
could be due to country-specific reporting styles, as argued e.g. in Jürges (2007a), or due to 
omitted health variables (such as mental health). 
 
 
4. Education-related health inequalities in physical health 
 
4.1 Description of cross-country differences 
 
Figure 3 shows the cross-national relationship between the level of education and average 
physical health, where a country's education is measured by the proportion of respondents 
with tertiary education. The relationship is generally positive (r = 0.55): better educated 
countries are on average healthier. In particular the Mediterranean countries and England are 
characterised by low levels of education and health simultaneously. 
 
--- about here Figure 3 --- 
 
Figure 4 shows the relationship between formal education level and health within countries. 
Again, we find a generally positive relationship. The gradient looks steeper at lower education 
levels and flatter at higher education levels. In fact, in some countries, health does not 
improve beyond upper secondary education. This finding suggests decreasing marginal 
"returns" to education – similar to the decreasing marginal returns to income or wealth (e.g. 
Attanasio & Hoynes 2000). Since education is measured ordinally, however, this 
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interpretation should be treated with caution. Note also that we do not control for age (or 
cohort, respectively) in this graph, so that part of the relationship between formal education 
and health is due to older cohorts being less healthy and having lower education levels. 
Conditional on education, the US have the lowest health level among all countries followed 
by Germany. The highest health level conditional on education is found in Switzerland. The 
education-health gradients found in Figure 4 do not characterise overall health inequality 
because they contain no information about the proportion of respondents in each health 
category. 
 
--- about here Figures 4 and 5 --- 
 
Figure 5 shows the health concentration indices for each country together with their 90% 
confidence intervals. The health concentration index is statistically different from zero in all 
countries. The largest education-related health inequalities can be found in the Mediterranean 
and in the Anglo-Saxon countries, the lowest concentration indices are computed for 
Switzerland, Austria, and the Netherlands. The health concentration index is more than twice 
as large in Greece than in Switzerland. Pairwise t-tests show that the differences between the 
four countries with the lowest education-related health inequalities are never statistically 
significant at the 10 percent level. The same holds for the five countries with the largest health 
inequalities. Moreover, the four countries with the largest health inequalities (England, Italy, 
France, and Greece) have concentration indices which are significantly larger than those of 
the seven countries with the smallest health inequalities. 
 
The above results are not easily comparable to those of earlier studies. For instance, Cavelaars 
et al. (1998) study education-related inequality in self-rated general health in 11 European 
countries including 9 of the countries in our study. They find the largest health inqualities 
(measured by the relative index of inequality) in Nordic countries and the smallest inequalities 
in Switzerland and Germany. Mediterranean countries and England have medium inequalities. 
The ranking of countries in their study appears to be more or less unrelated of the ranking in 
our data. However, there are many reasons why this could be the case: in particular, Cavelaars 
et al. use different national surveys that are harmonised ex-post, spanning nine years, with 
different question formats for self-rated health, and the study covers respondents aged 25 to 
69, thus excluding individuals aged 70 and over. Van Doorslaer and Koolman (2004) compute 
concentration indices for income-related inequality in self-rated health using data from the 
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1996 ECHP (thus covering the whole population except children younger than 16). They find 
the largest inequalities in England and Greece and the smallest inequalities in Germany and 
the Netherlands. Italy and France, which have large education-related inequalities in health in 
our data, have medium inequalities. 
 
With average physical health and a measure of health inequalities at hand, it seems natural to 
study whether we can find evidence for an efficiency-equity trade-off across countries. This is 
relevant for public policy because if such a trade-off was found, one might be willing to 
sacrifice some equality in health for higher overall health levels (or vice versa). However, in 
our data we actually find the opposite of such a trade-off. Figure 6 plots health inequality 
against average health. The relationship is clearly negative (r = -0.82): healthier countries are 
also less unequal. 
 
--- about here Figure 6 --- 
 
4.2 Decomposition by covariates 
 
The final step of our analysis is the decomposition of education related inequalities in health 
into its sources. First and foremost, we wish to control for the effects of important correlates 
of education: age and sex, income, wealth, and health behaviours such as smoking. We 
already mentioned that older cohorts are at the same time sicker and less educated. Better 
educated respondents are also wealthier on average and are less prone to pursue risky 
behaviours. We will examine how much of the education-related inequality in health is due to 
these factors. 
 
In order to compute the health elasticities of each covariate, we specify and estimate a linear 
health production function (see Equation (2)) which includes – apart from education itself – 
11 dummy variables for age and sex (the six age groups are: 55-59, 60-64, 65-69, 70-74, 75-
79, 80+), log equivalised household income, log equivalised household wealth, marital status, 
employment status, immigrant status, and smoking history (whether current smoker, former 
smoker or never smoked, separately for men and women). The health regression results are 
mostly according to expectations (see Table A1 in the Appendix). Average health increases in 
education and wealth. Conditional on education and wealth, current income has a significant 
positive coefficient only in the US. In some countries (Switzerland, UK), the coefficient of 
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current income even becomes negative and significant when education and wealth are 
controlled for. Widowed and divorced respondents have lower health levels than married and 
single respondents. Respondents who are working are significantly healthier than those who 
do not work. Apparently, whether to include this probably highly endogenous variable in the 
health regression is a contentious issue (even more so than for income and wealth). Since one 
cannot give this health equation a structural equation, one would ideally want to estimate a 
reduced form equation (including only exogenous variables). However, truly exogenous 
covariates of education and health are extremely hard to find. 
 
Foreign born respondents are healthier than natives in some countries (US, Austria) and less 
healthy in other countries (Sweden, Switzerland, and Denmark). Male former smokers are 
significantly less healthy in most countries than men who never smoked. Exceptions are 
Germany, the Netherlands, France, and Greece. Female respondents who are former smokers 
are also less healthy on average in most countries, but the relationship is significant only in 
Denmark, Greece, the US, and England. The relationship between being a current smoker 
(surely also an endogenous variable) and physical health is fairly ambiguous. 
 
Further ingredients into the decomposition analysis are the concentration indices of the 
covariates in relation to education. In other words, we need to know how unequal covariates 
are distributed across different education groups. Note that the concentration indices are based 
on unconditional covariances between the covariate and the fractional education rank. 
Positive values mean that that the respective covariate is positively associated with education. 
Detailed results can be found in Appendix Table A2. Here, we mention only a few findings. 
Men are better educated than women and younger respondents are better educated than older 
respondents. Both relationships appear to be weakest in the US. Income and wealth are 
concentrated among the better educated. These two concentrations are largest in the US and 
England. Working individuals are also most often found among the better educated. The 
relationship is strongest in Austria and Italy, i.e. in countries with rather low mandatory 
and/or factual retirement ages, and it is weakest in the US. In Spain, Italy, Sweden, and 
Denmark, the foreign born are better educated than natives and in the US, France, and 
Switzerland the opposite holds. Somewhat surprisingly male former and current smokers are 
mostly found among the better educated. One exception is Sweden, where both groups are 
groups are more prominent among the less educated. However, using different data covering 
the whole population, Cutler & Glaeser (2006) find qualitatively similar results. Female 
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former and current smokers are found among the better educated particularly in the 
Mediterranean countries Italy, Spain, Greece, and France, while in the US, England, Denmark 
and Switzerland, former and current female smokers are uniformly found among the less 
educated. 
 
With health elasticities and concentration indices for covariates at hand, we are now able to 
decompose health inequality into its components (see Equation (5)). The results are shown in 
Table 2 – expressed in percentage contributions of each covariate. The contribution of a 
covariate to education-related health inequality can be positive or negative. Variables that 
improve health and that are more concentrated among the better educated (such as wealth) as 
well as variables that deteriorate health and that are less concentrated among the better 
educated (such as age) increase education-related inequalities in health. Variables that 
improve health but that are more concentrated among the less educated as well as variables 
that deteriorate health and that are more concentrated among the better educated decrease 
education-related inequalities in health. 
 
Table 2 shows that in 9 out of 12 countries, education itself, or omitted variables correlated 
with education, explain less than 50 percent of the education-related inequality in health. Put 
differently, the covariates of education included in the health production function explain 
more than half of the measured inequality in health. With the exception of the US and 
England, age and sex, reflecting the demographic composition of the education groups, are 
the most important covariates of education that explains inequalities in health. The health 
inequality literature often denotes inequalities that are due to age-sex differences in education 
or income as "unavoidable", i.e. as something that health policy cannot influence. The 
concentration index is then "standardised" in the sense that the health inequality related to age 
and sex is subtracted from overall inequality. Surely this is a contentious issue in particular in 
cross-country comparisons, as it is not entirely clear why the pace with which health declines 
in age or sex differences in health should not be amenable to policy interventions. For 
instance, although it might not be possible to change the (education-related) age distribution 
of the (older) population, it is possible to target health policies to older adults, changing the 
health elasticity of age. As argued convincingly by Gravelle (2003), the distinction between 
"standardising" and policy relevant variables depends on the policy context and is hence to 
some degree arbitrary. 
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Still, we followed the route taken in most of the health inequality literature and compute 
concentration indices net of age and sex differences in education and health (denoted I*, see 
last row in Table 2). I* is simply computed by C times one minus the percentage contribution 
of age and sex, for instance 0.021  (1 - 0.394) = 0.013 for Austria. Using I* as a comparative 
measure of education-related inequalities in health hardly affects the country ranking, with 
three notable exceptions. Since age and sex contribute relatively little to C, Anglo-Saxon 
countries now have the largest health inequalities. In Greece, age and sex contribute more 
than 50 percent to education-related health inequality, which is by far the largest percentage 
among all countries. Subtracting this contribution from the concentration index moves Greece 
to a middle rank, with I* being in the range of countries such as Germany, the Netherlands, 
and Denmark. Switzerland and Austria remain the countries with the smallest inequalities in 
health also after controlling for age and sex differences across education groups,. 
 
Overall, differences between countries in terms of the relative size of the concentration index 
remain (it is more than twice as large in England than in Switzerland), but the differences are 
less significant statistically. Pairwise t-tests show that it is mainly England and the US which 
have statistically higher concentration indices than all other countries except France and 
Spain. France has significantly larger concentration indices than the four countries with the 
lowest "avoidable" health inequality Switzerland, Austria, Germany, and the Netherlands. 
Spain and Italy have significantly larger concentration indices than the two most equal 
countries. 
 
We now discuss which covariates contribute most to the explanation of "avoidable" health 
inequality. As mentioned before, in most countries, much of the education-related inequality 
in health is due to education itself (or omitted variables correlated with education). Two 
important correlates of education are income and wealth. Income and wealth can affect health 
in several ways – both in the long-run and in the short-run. The most obvious short-run effect 
is that wealth allows to purchase both better access to health care and access to better health 
care. Also, rich people can afford to live in healthier environments. Very long-lasting effects 
of wealth on health, mainly in-utero and early childhood events and conditions, have recently 
moved into the focus of health researchers (e.g. Doblhammer & Vaupel 2001). 
 
We find surprisingly large cross-national differences in the contribution of income and wealth 
to education-related inequalities in health. In the US, income and wealth together account for 
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nearly 40% of the avoidable education-related health inequality, which is by far the largest 
contribution across all countries. In Germany, the Netherlands, and France, the contribution of 
income and wealth is about 20 to 25%, and in Spain and Switzerland it is virtually zero. 
Overall, wealth appears to be more important in explaining health inequality than current 
income, which seems plausible given that wealth reflects lifetime economic resources better 
than current income. 
 
Employment status also explains a large proportion of health inequality, although this finding 
is a bit difficult to interpret as health is more likely to affect employment status than vice 
versa because bad health limits the ability to work. The negative contribution of smoking 
found in most countries is surprising since much of the debate on the causal effects of 
education on health is in terms of more favourable health behaviors, either because education 
informs about the dangers and benefits of certain behaviours and thus alters health inputs, or 
because education itself increases the time horizon thus alters behaviour (Kenkel 1991, 
Sander 1995). 
 
 
5. Summary 
 
In this paper we combine three comparable data sets on older populations in the US, England, 
and 10 continental European countries (HRS, ELSA, and SHARE) to measure and decompose 
education-related inequality in health across these countries. Although the restriction to the 
older population is a disadvantage compared to similar studies, the data sets we use have 
several important advantages. Perhaps the main advantage is that health information is very 
detailed in all three surveys. This allows us to use a fairly comprehensive and comparable 
measure of physical health as our dependent variable. While others have mainly used self-
rated health or more or less plausible external cardinalisations of self-rated health, we have 
constructed a continuous health index based on respondent's information on ever diagnosed 
chronic conditions, as well as functional, ADL and IADL limitations. Since we derive 
disability weights from regressions of self-rated health on indicator variables of conditions 
and limitations, our health index combines the advantage of detailed, quasi-objective 
information on health states with subjective judgements about the severity of these health 
states. 
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Our study contains a number of important findings: First, better education is strongly 
correlated with better health both across and within countries. A positive gradient can be 
found in all countries in our dataset. The health concentration index as our measure of 
education-related inequality in health is significantly different from zero in all countries in our 
data. This holds independent of whether inequality is age-sex standardised or not. Second, 
education-related inequality in health is significantly larger in Mediterranean and Anglo-
Saxon countries than in Nordic or Western European countries. The differences are generally 
weaker when the concentration index is age-sex standardised but remain fairly sizeable. The 
concentration index in the country with the largest education-related health inequality (UK) is 
about double the size of the concentration index of the country with the smallest health 
inequality (Switzerland). Third, we find no trade-off between health levels and equity. 
Countries with higher average levels of health usually have lower levels of inequality in 
health. 
 
Finally, turning to the sources of education-related inequality in health, we find that income 
and wealth effects are only moderately important. In most countries, they account for at most 
25% of the age-sex standardised concentration index. An exception in this respect are the US, 
where income and wealth account for 40% of the education-related health inequality. Another 
causal pathway of education on health identified in the theoretical literature is health 
behaviours. Somewhat to our surprise, we find that behavioural risks (here: smoking) 
contribute surprisingly little to the explanation of why inequalities in health favour the better 
educated. 
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Table 1: Education Levels, by country and birth cohort 
 Born 1935 and before Born 1936 to 1949 
Low Medium High Very high Low Medium High Very high 
Austria 0.2 43.0 41.4 15.5 0.1 26.6 52.6 20.7 
Germany 1.9 34.2 47.4 16.6 0.7 13.0 59.1 27.2 
Sweden 59.9 12.1 16.5 11.5 30.7 18.3 27.4 23.5 
Netherlands 32.2 36.5 18.5 12.8 14.1 43.3 22.1 20.5 
Spain 85.1 9.0 1.9 4.1 59.6 21.4 9.8 9.3 
Italy 72.9 11.1 11.8 4.3 46.9 22.7 21.9 8.5 
France 63.9 8.7 15.8 11.6 39.8 8.2 33.0 18.9 
Denmark 0.0 40.4 36.7 22.9 0.0 19.5 46.5 34.0 
Greece 79.2 7.9 9.1 3.8 48.1 12.2 23.4 16.2 
Switzerland 29.8 35.7 18.0 16.5 19.6 26.7 24.2 29.5 
United States 5.2 17.1 57.1 20.6 3.0 10.7 59.6 26.8 
UK 51.4 23.5 18.9 6.2 3.9 42.5 41.0 12.6 
Note – Low = ISCED 0 to 1; Medium = ISCED 2; High = ISCED 3 to 4; Very High = ISCED 5 to 6. 
 
Table 2: percentage contribution of covariates to education-related inequality in health 
 AT DE SE NL ES IT FR DK GR CH US UK 
Education 48.7 29.0 38.1 34.9 51.8 54.9 45.5 45.6 28.0 61.6 44.3 44.1 
Age & Sex 39.4 38.1 34.6 27.8 36.3 36.5 35.9 35.6 54.7 33.5 8.9 19.3 
Income -0.6 3.8 3.5 2.2 -0.7 0.3 1.7 -5.1 2.4 -8.8 16.4 -3.1 
Wealth 3.5 10.8 1.3 14.2 -0.0 6.5 15.1 9.7 3.0 5.5 17.4 12.7 
Marital status 6.1 5.6 0.2 5.0 0.3 -0.7 -0.6 -2.9 7.0 0.4 0.7 0.3 
Working 11.6 12.0 22.8 17.8 11.7 7.2 4.0 21.5 4.5 11.8 14.3 27.1 
Immigrant 0.1 0.2 -0.8 0.0 1.2 0.4 0.0 -1.3 -0.0 1.3 -2.4 -0.1 
Smoking -8.7 0.6 0.3 -1.9 -0.6 -5.1 -1.6 -3.1 0.4 -5.1 0.4 -0.3 
             
C 0.021 0.025 0.026 0.022 0.032 0.033 0.035 0.025 0.036 0.017 0.028 0.032 
I* 0.013 0.016 0.017 0.016 0.020 0.021 0.023 0.016 0.016 0.012 0.025 0.026 
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Appendix 
 
Table A1: Health regressions (dependent variable: physical health index) 
 AT DE SE NL ES IT FR DK GR CH US UK 
isced2   0.035** 0.023* 0.065** 0.063** 0.026  0.037* 0.045** 0.034** 0.017** 
   (3.78) (2.51) (5.41) (5.80) (1.45)  (2.35) (3.15) (3.76) (3.12) 
isced3/4 0.053** 0.017 0.024** 0.032** 0.067** 0.059** 0.043** 0.035** 0.034* 0.040* 0.069** 0.045** 
 (5.28) (1.81) (2.96) (3.12) (3.49) (5.35) (3.41) (2.98) (2.50) (2.49) (8.22) (7.96) 
isced5/6 0.032* 0.035** 0.041** 0.036** 0.062** 0.064** 0.062** 0.047** 0.032 0.054** 0.089** 0.061** 
 (2.48) (2.99) (4.53) (3.14) (3.50) (3.69) (4.18) (3.63) (1.87) (3.40) (9.88) (7.90) 
men 60-64 0.026 -0.002 -0.012 0.015 -0.004 -0.013 -0.035 0.015 -0.007 0.011 -0.002 -0.007 
 (1.27) (0.14) (0.92) (1.02) (0.18) (0.76) (1.44) (0.74) (0.33) (0.48) (0.38) (0.80) 
men 65-69 0.010 -0.010 0.023 0.012 0.007 -0.039* -0.037 0.010 -0.039 -0.007 -0.013 0.028** 
 (0.46) (0.59) (1.49) (0.74) (0.31) (2.12) (1.44) (0.44) (1.66) (0.25) (1.85) (3.09) 
men 70-74 -0.024 -0.030 -0.009 -0.003 -0.010 -0.067** -0.081** -0.014 -0.042 -0.025 -0.021** 0.026** 
 (1.03) (1.47) (0.56) (0.16) (0.42) (3.60) (3.05) (0.54) (1.64) (0.87) (2.69) (2.65) 
men 75-79 -0.057* -0.070** -0.058** -0.057** -0.054* -0.077** -0.165** -0.071** -0.130** -0.036 -0.035** -0.002 
 (2.20) (3.38) (3.27) (3.07) (2.15) (3.28) (5.93) (2.61) (4.46) (1.09) (3.90) (0.18) 
men 80+ -0.067* -0.136** -0.119** -0.048* -0.139** -0.132** -0.156** -0.099** -0.210** -0.069* -0.070** -0.043** 
 (2.40) (5.78) (7.13) (2.40) (5.59) (5.71) (5.53) (3.62) (7.20) (2.16) (7.51) (3.91) 
women 55-59 -0.002 0.007 -0.030* -0.023 -0.037 -0.061** -0.025 -0.042 -0.022 0.018 -0.018* -0.020* 
 (0.12) (0.36) (2.05) (1.44) (1.71) (3.23) (1.08) (1.85) (0.85) (0.72) (2.54) (2.17) 
women 60-64 0.001 0.005 -0.025 -0.006 -0.077** -0.074** -0.030 -0.034 -0.050 -0.031 -0.021** -0.006 
 (0.06) (0.27) (1.63) (0.36) (3.37) (3.74) (1.16) (1.36) (1.95) (1.16) (2.69) (0.56) 
women 65-69 -0.044 -0.017 -0.004 -0.017 -0.069** -0.088** -0.089** -0.019 -0.083** -0.010 -0.025** -0.005 
 (1.92) (0.89) (0.23) (0.90) (2.95) (4.28) (3.37) (0.72) (3.16) (0.37) (3.11) (0.53) 
women 70-74 -0.055* -0.043* -0.046** -0.014 -0.118** -0.148** -0.116** -0.023 -0.136** -0.038 -0.052** -0.039** 
 (2.45) (2.06) (2.63) (0.76) (5.07) (7.20) (4.30) (0.79) (4.94) (1.27) (6.05) (3.61) 
women 75-79 -0.114** -0.102** -0.074** -0.088** -0.172** -0.171** -0.142** -0.069* -0.212** -0.088** -0.063** -0.048** 
 (4.63) (4.78) (4.02) (4.36) (6.99) (7.81) (5.07) (2.44) (7.17) (2.96) (6.73) (4.30) 
women 80+ -0.156** -0.171** -0.199** -0.173** -0.260** -0.202** -0.230** -0.185** -0.276** -0.111** -0.109** -0.098** 
 (6.40) (8.05) (11.74) (9.04) (10.99) (9.52) (8.40) (6.71) (9.23) (3.71) (11.38) (8.83) 
income -0.001 0.006 0.007 0.003 -0.003 0.001 0.004 -0.009 0.006 -0.011* 0.018** -0.006* 
 (0.32) (1.47) (1.55) (0.92) (0.63) (0.23) (0.87) (1.77) (1.04) (2.06) (9.41) (2.23) 
wealth 0.002* 0.006** 0.002** 0.006** 0.005** 0.004** 0.012** 0.005** 0.004** 0.003* 0.007** 0.007** 
 (2.24) (6.52) (2.67) (7.59) (3.49) (3.86) (7.23) (6.13) (3.00) (2.49) (17.83) (14.92) 
divorced -0.029 -0.012 -0.024 -0.008 -0.026 -0.022 -0.059 -0.117** -0.064 -0.020 -0.008 -0.018** 
 (0.89) (0.35) (0.54) (0.28) (0.82) (0.62) (1.46) (3.23) (1.33) (0.52) (1.56) (2.66) 
single 0.012 0.009 -0.011 -0.018 0.018 0.009 0.065 0.112** 0.066 0.036 0.004 0.013 
 (0.35) (0.24) (0.24) (0.59) (0.42) (0.20) (1.51) (2.97) (1.22) (0.83) (0.43) (1.56) 
widowed -0.025* -0.021* -0.006 -0.022* -0.006 -0.002 0.008 0.009 -0.039** -0.005 -0.005 -0.004 
 (2.15) (2.22) (0.70) (2.37) (0.52) (0.20) (0.57) (0.72) (3.17) (0.32) (1.07) (0.70) 
working 0.058** 0.057** 0.074** 0.061** 0.066** 0.037** 0.030 0.077** 0.025 0.044** 0.068** 0.104** 
 (3.42) (4.77) (7.50) (5.68) (4.34) (2.73) (1.70) (5.54) (1.55) (2.80) (18.32) (18.89) 
foreign born 0.027 -0.008 -0.021 -0.002 0.039 0.056 -0.000 -0.038 -0.010 -0.028 0.049** -0.008 
 (1.76) (0.92) (1.83) (0.14) (1.31) (1.87) (0.03) (1.61) (0.30) (1.91) (8.21) (1.18) 
fem current smoker -0.007 -0.006 -0.013 -0.002 0.018 0.031 0.010 -0.002 0.020 -0.027 -0.016* -0.020** 
 (0.41) (0.37) (1.04) (0.16) (0.64) (1.90) (0.41) (0.11) (0.99) (1.29) (2.32) (2.79) 
fem former smoker -0.000 -0.001 -0.007 -0.013 -0.021 0.007 -0.025 -0.031* -0.053* -0.016 -0.034** -0.029** 
 (0.01) (0.06) (0.73) (1.26) (0.78) (0.46) (1.22) (2.14) (2.08) (0.76) (7.33) (5.40) 
male current smoker -0.013 0.032* -0.017 0.009 -0.024 -0.020 -0.016 -0.026 0.025 -0.023 0.002 -0.031** 
 (0.77) (2.26) (1.18) (0.62) (1.42) (1.26) (0.70) (1.41) (1.46) (1.12) (0.25) (3.61) 
male former smoker -0.061** -0.008 -0.022* -0.015 -0.067** -0.070** 0.002 -0.036* -0.026 -0.046* -0.027** -0.044** 
 (4.00) (0.73) (2.28) (1.20) (4.64) (5.35) (0.10) (2.10) (1.60) (2.58) (5.15) (6.90) 
Constant 0.834** 0.717** 0.782** 0.774** 0.828** 0.838** 0.689** 0.881** 0.765** 0.955** 0.475** 0.764** 
 (18.88) (17.61) (16.85) (22.88) (20.79) (21.70) (12.55) (16.33) (13.55) (16.44) (23.80) (44.43) 
Observations 1601 2268 2458 2220 1906 2107 1272 1254 1491 717 10744 9291 
R-squared 0.16 0.22 0.27 0.22 0.25 0.19 0.26 0.23 0.29 0.17 0.21 0.17 
Absolute value of t statistics in parentheses; * significant at 5%; ** significant at 1% 
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Table A2: Education related inequalities in health and health covariates (concentration indices) 
 AT DE SE NL ES IT FR DK GR CH US UK 
health 0.021 0.025 0.026 0.022 0.032 0.033 0.035 0.025 0.036 0.017 0.028 0.032 
             
isced2   -0.561 -0.789 -0.276 -0.414 -0.487  -0.380 -0.760 -0.961 -0.711 
isced3/4 -0.666 -0.777 0.033 -0.171 0.601 0.346 0.110 -0.718 0.344 -0.213 -0.789 -0.097 
isced5/6 0.148 -0.006 0.413 0.444 0.810 0.693 0.442 -0.011 0.617 0.307 -0.069 0.523 
men 60-64 0.237 0.224 0.096 0.125 0.180 0.186 0.075 0.139 0.255 0.166 0.077 0.306 
men 65-69 0.113 0.158 -0.067 0.009 -0.023 0.131 0.042 0.130 0.101 0.087 0.026 0.165 
men 70-74 0.112 0.109 -0.081 0.011 -0.070 -0.062 0.018 0.078 -0.021 0.120 -0.011 -0.272 
men 75-79 0.089 0.116 -0.167 0.030 -0.061 0.083 -0.135 0.077 -0.168 -0.001 -0.067 -0.274 
men 80+ 0.011 0.119 -0.132 0.031 -0.120 -0.200 -0.015 0.012 -0.208 -0.081 -0.087 -0.311 
women 55-59 0.012 0.114 0.290 0.119 0.200 0.094 0.152 0.141 0.227 0.137 0.052 0.248 
women 60-64 -0.040 -0.023 0.161 -0.001 0.039 0.063 0.069 0.016 -0.008 0.012 -0.056 0.179 
women 65-69 -0.131 -0.086 0.044 -0.091 -0.052 0.004 -0.052 -0.115 -0.117 -0.151 -0.038 0.068 
women 70-74 -0.118 -0.302 -0.056 -0.213 -0.130 -0.196 -0.120 -0.144 -0.205 -0.125 -0.052 -0.300 
women 75-79 -0.258 -0.294 -0.231 -0.224 -0.190 -0.122 -0.194 -0.251 -0.265 -0.272 -0.123 -0.301 
women 80+ -0.278 -0.364 -0.293 -0.263 -0.165 -0.351 -0.261 -0.398 -0.287 -0.252 -0.160 -0.345 
income 0.008 0.013 0.011 0.015 0.007 0.011 0.011 0.012 0.012 0.012 0.020 0.024 
wealth 0.024 0.035 0.016 0.042 -0.000 0.040 0.030 0.036 0.017 0.020 0.045 0.045 
divorced 0.130 0.180 0.047 -0.031 0.284 0.440 0.176 -0.005 0.245 0.012 -0.019 0.102 
single 0.122 0.218 0.047 -0.036 0.431 0.327 0.231 -0.017 0.318 -0.045 0.082 0.022 
widowed -0.206 -0.232 -0.186 -0.189 -0.123 -0.153 -0.216 -0.224 -0.173 -0.208 -0.154 -0.267 
working 0.339 0.268 0.243 0.296 0.310 0.424 0.263 0.234 0.334 0.147 0.109 0.295 
foreign born 0.006 -0.024 0.120 -0.017 0.358 0.114 -0.063 0.181 0.037 -0.045 -0.142 0.053 
fem current smoker 0.037 -0.048 -0.015 -0.125 0.282 0.095 0.194 -0.176 0.115 -0.021 -0.171 -0.088 
fem former smoker -0.032 0.050 0.103 -0.002 0.276 0.119 0.210 -0.053 0.167 -0.067 -0.006 -0.051 
male current smoker 0.143 0.142 -0.130 0.003 0.158 0.100 0.230 0.113 0.166 0.170 -0.082 0.016 
male former smoker 0.186 0.215 -0.010 0.113 -0.023 0.109 0.046 0.084 0.062 0.078 0.022 0.043 
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Figure 1: Sample sizes, age and sex distribution, by country 
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Figure 2: Average self-rated health and average physical health index, by country 
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Figure 3. Cross-national correlation between education and health 
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Figure 4: Physical health, by education level and country 
 
 25 
0
.0
1
.0
2
.0
3
.0
4
.0
5
CH AT NL DK DE SE US ES UK IT FR GR
Country
 
Figure 5: Health concentration index by country, with 90% confidence interval 
(CH=Switzerland, AT=Austria, NL=Netherlands, DK=Denmark, DE= Germany, SE = 
Sweden, US=United States, ES=Spain, UK=England, IT=Italy, FR=France, GR=Greece) 
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Figure 6: No trade-off between average health and health inequality 
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